Introduction 23
The genus Anniella is presently comprised of six species of legless fossorial lizards. Due 24 to their fossorial nature, the distributions and natural history of these lizards are poorly 25 and eastern Sierra Nevada, respectively, while the fourth A. stebbensi is more widely 34 distributed in Southern California and Baja Mexico. Prior to the discovery of the four 35 new species, A. pulchra was considered to be a Species of Special Concern by the 36 California Department of Fish and Wildlife, now that its range is further reduced, 37 assessment of its demographic and population structure is required to better evaluate its 38 conservation status. Furthermore, little is known of the newly described species given 39 their recent discovery, and their conservation status has not been assessed. It is likely 40 that given their small ranges and the ongoing habitat degradation across the region that 41 these species might also warrant conservation protection. Towards that end, we 42 developed and characterized nine tetranucleotide microsatellite loci in Anniella 43 alexanderae and demonstrate that these same markers can be cross-amplified across 44 additional species in the genus. These microsatellite markers will allow us to characterizecontact zones as well as more fine-scale genetic structure within and across species of 46 Anniella to better understand population and landscape genetics dynamics among these 47 fossorial lizards. 
standard on an ABI 3730. All samples were PCR-amplified and genotyped three times 76
and then compared to ensure consistency. Alleles were binned using Genemapper v. 4.0 77
(Applied Biosystems, USA). We then tested cross-species PCR-amplification of each 78
locus for all five species of Anniella using the same PCR-amplification conditions as in 79 A. alexanderae. Our primary objective for doing so was to assess if the microsatellite loci 80 would amplify in other members of the genus, and so our samples sizes for this test panel 81 are small (four individuals of each species). 82 83
Data analyses 84
To evaluate the presence of null alleles and the probability of large allele dropout, we 85 
Results and discussion 98
Of the 118 colonies sequenced 32 did not contain repeat motifs, and several colonies 99 contained non-unique fragments, leaving us with 57 potential loci. Of these, several did 100 not meet our criterion for further development (i.e. fewer than 8 repeats), whereas others 101 did not contain suitable surrounding sequence for primer design. We designed and tested 102 seventeen microsatellite primer sets, of these, nine amplified consistently for Anniella 103 alexanderae. We found no evidence of null alleles or large allele drop out among the nine 104 loci. All nine microsatellite loci were polymorphic and contained between 3-11 alleles 105 (Table 1) . Observed heterozygosity values ranged from 0.438 -0.938, and PIC values 106 ranged from 0.3666-0.8461, indicating that the majority of the loci have high information 107 content that should prove useful for population genetic analyses (Table 1 ). All nine loci 108 were found to be in Hardy-Weinberg equilibrium within the sample we tested. There was 109 no statistically significant linkage disequilibrium detected among the loci. 110
111
We were able to cross-amplify each of the nine microsatellite loci in five additional 112
Anniella species (Table 2) under the same PCR-amplification conditions as used for A.alexanderae (Table 1) . The loci were polymorphic across species, although in two 114 instances, a single allele was recovered for one locus (Table 2) , which suggests that the 115 microsatellite locus may be fixed in those instances. Larger sample sizes are required to 116 adequately address this finding. Overall, these microsatellites will have high utility in 117 addressing much needed research into population genetics and conservation genetics 118 questions relating to these secretive fossorial species. Table 2 . Results from PCR-cross-amplification for the remaining five described species of Anniella. The number of individuals for each species and the number of unique alleles recovered from genotyping are provided for each of the microsatellite loci. The number in brackets is the size range of the alleles.
